We examine the centroa ne geometry of Tchebychev surfaces. We introduce regular and singular surfaces. By understanding the local integrability conditions, we will classify the centroa ne Tchebychev surfaces of constant curvature metric. 1991 Mathematics Subject Classi cation: 53A15
This is the Gauss structure equation. r is called the induced connection, h the centroa ne metric. We assume h to be semi-Riemannian, so it de nes raising and lowering ( ) of indices as well as k k on tensors. Its Levi-Civita connection and curvature tensor will be denoted by c r, b R, respectively. Let r denote the conormal connection. We de ne the (1,2)-di erence tensor C by C := 1 2 (r ? r ) = r ? c r = c r ? r :
The (0; 3)-tensor C is called the cubic form of the hypersurface. The Tchebychev form T is obtained by contracting C:
nT (@ i ) = n X j=1 C ij j :
T is called centroa ne Tchebychev vector eld and is linked to the equia ne support function at 0 by
grad log j j:
Finally, we de ne the totally symmetric traceless cubic formC introduced by U. Simon byC
In centroa ne geometry we have the following integrability conditions ( 5], 6.3.3.3):
C is totally symmetric,
c rC is totally symmetric.
1. 
Local Integrability Conditions
We apply 1, Lemma 2.7] which states that locally the existence of a closed conformal vector eld is equivalent to a warped product structure of the manifold. In dimension n = 2 the ber manifold is a curve. We assume centroa ne arc length parametrisation by s. The induced Gauss basis f@ t ; @ s g is unique up to sign. From now on we will abbreviate @ t by 0 . With the notation f := log j j we get h = dt dt + f 0 (t) For complete determination of the centroa ne geometry we introduce the cubic form C and collect integrability conditions.
Integrability condition (1)
This means C has four essential components C 111 , C 112 , C 122 , C 222 . For tensor indices we use 1, t and 2, s synonymously. By de nition of T we have a \partial apolarity": 
Integrability condition (2)
Writing (2) 
In the following distinction, we do not have to discuss isolated zeros of r since they resemble a closed set without inner points.
De nition. We call a Tchebychev surface x with kTk 2 6 = 0 regular if r > 0, and singular if r 0.
Integrability condition (3)
Because of (1) 
By eliminating C 122 and C 222 through (5), (6) we realize the equivalence of (10) and (12). Only two PDE remain: 
Regular Tchebychev surfaces
?w sin ' = f 0 cos ' @ t ' ? sin ' @ s '
(18) for the function w(t) := f 0 r 0 =r + 3f 00 . Consider (17), (18) as a linear system in the partials. This system always has a unique solution:
We get ' = '(s) = ws + c for some constant c 2 0; 2 ) and w = const. , since e.g. in the de nite case (t 0 ) = = is a must. Proof. Due to 2.1.ii kCk 2 = const is equivalent to r 0 = 0 or w = 3f 00 = const, which in turn is equivalent to K = 0.
Singular Tchebychev surfaces
For r = 0 we cannot avoid a consideration of the index of h. Singularity leads to the second order ODE for some 2 f?1; 0; 1g. As in the de nite case we obtain quadrics for = 0. If 6 = 0, then the PDE (13), (14) are equivalent to ? 6 f 0 f 00 + 3f 00 C 111 = ?f 0 @ t C 111 + @ s C 111 ;
(21) a quasilinear PDE for C 111 . Considering C 111 as a graph surface over R 2 for uniqueness we have to desribe an \initial curve". Thus, there are \many" di erent inde nite singular Tchebychev surfaces which { in contrast with Theorem 2.3 { cannot be described by a nite number of parameters. These non-quadric singular surfaces make that 3, Theorem 5.1] mentioned above cannot be generalised to inde nite metrics.
Main Result
The following lemma treats the class of surfaces we skipped in the preceding section. 
